(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 784 987 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 
23.07.1997 Bulletin 1997/30 


(51) Intel.*: A61L 27/00 


(21) 


Application number: 97300087.0 




(22) 


Date of filing: 08.01.1997 




(84) 


Designated Contracting States: 
DEESFRGBITNL 


(72) Inventor: Purkalt, Bobby 

Monteclto, California 93108 (US) 


(30) 


Priority: 16.01.1996 US 585622 


(74) Representative: Thomson, Paul Anthony et al 
Potts, Kerr & Co. 


(71) 


Applicant: MENTOR CORPORATION 
Santa Barbara, CA 93111 (US) 


15, Hamilton Square 

Birkenhead Merseyslde L41 6BR (GB) 



(54) Method of making in situ filler material for mammary, penile and testicular prosthesis and 
tissue expanders 



(57) An inflatable prosthesis which contains a deh y- 
drated substance that forms a gel when mixed with an 
aqueous solution. T he dehydrated substance is a bio- 
compatible material such as an hydrophilic po l y mer 
which includes but is not limited tc^p^jyacryl^mjde^ ool- 
yvinylprolidone, hydroxypropyl methylcellulose, polyvi- 
nyl alcohol, polyethylene oxides, polypropylene oxides, 
polyethylene glycol, polylactic, polyglycoloic acids, hy- 
drogel polyurethane, chrondotoin sulfate, hyaluronic ac- 
id and alginate. The pr osthesis includes a flexible inflat- 
able ouj erjah ell that has an inner cavity^ I he inner cavity 
may contain the sterile dehydrated substance. The 
prosthesis is provided to the surgical site while the sub- 



stance is in the dehydrated state. An initial volume of 
aqueous solution can be added to the inner cavity of the 
outer shell. The dehydrated substance combines with 
the aqueous solution to form a gel within the implant. 
The semi-inflated prosthesis can be implanted into a 
breast and inflated to a desired size with an additional 
volume of aqueous solution. The dehydrated substance 
may be coated along the inner surface of the prosthesis 
to form a lubricant which reduces crease-fold rupture. 
As an alternate embodiment, the dehydrated substance 
may be supplied in a package separate from the outer 
shell. An aqueous solution can be added to the package 
in situ to form a gel which can be subsequently added 
to the inner cavity of the outer shell. 
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Description 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a prosthesis which 
contains a dehydrated substance that forms a gel when 
mixed with an aqueous solution. 

2. DESCRIPTION OF RELATED ART 

Mammary implants are typically constructed from a 
flexible outer'shell that is filled with a fluid. A mammary 
prosthesis is implanted by initially creating a small inci- 
sion in the breast and then inserting the flexible shell. 
The shell is typically in a fully deflated or semi-deflated 
condition when inserted into the breast. Once inserted 
into the mammary gland the flexible shell is filled with a 
fluid. The fluid can be introduced to the inner cavity of 
the prosthesis either through a syringe that penetrates 
a fill port of the outer shell, or a reservoir integral with 
the implant. 

Mammary implants of the prior art have been filled 
with silicone based gels. Gels create a prosthesis which 
has the natural appearance and feel of a breast. When 
a semi-filled implant is initially inserted into the breast, 
the outer shell undergoes a series of stresses as the 
surgeon pushes and manipulates the implant into the 
mammary gland. The stresses may cause the outer 
shell to rupture, thereby exposing the patient to the sil- 
icone gel. Additionally, the shell may rupture after the 
prosthesis is implanted because of crease-fold flaw and/ 
or external stresses on the breast, again allowing the 
inner gel to flow into the body. The recovery of gel from 
the body is cumbersome and difficult. 

Mammary imp lants are now typically filled with a sa- 
line solution. Unfortunately, saline solutions do not pro- 
vide the same natural appearance and feel as a gel filled 
implant. Additionally, saline implants are not widely used 
for reconstruction purposes. It is therefore desirable to 
provide a mammary implant that contains a gel which is 
biocompatible and can provide a similar "feel" as silicon 
gel. 

U.S. Patent No. 4,731,081 issued to Tiffany et al. 
discloses a number of implant materials including poly- 
vinylpyrrolidone (PVP), polyvinyl alcohol, hydroxyethyl 
starch, lecithin, peanut oil, cottonseed oil, latty acid salts 
and fatty acid esters which have been proposed to pre- 
vent the crease-fold flaw problem associated with im- 
planted prosthetics. 

U.S. Patent No. 4,772,284 issued to Jefferies et al. 
discloses implant fluids which include a collagen gel and 
a purified gel of poly-alpha amino acid homopolymers 
or random copolymers having a molecular weight be- 
tween 5,000 to 400,000. 

U.S. Patent No. 4,787,905 issued to Loi discloses 
mammary prosthetic fluids that include a mixture of hy- 



droxyl terminated polybutadiene resin, diundecyl phthu- 
latc, polymethylene polyphenyl isocyanate and dibutyl- 
tin dilaurate catalyst which cures to form a gel. 

U.S. Patent No. 5,21 9,360 issued to Georgiade dis- 

5 closes implant filling material comprising a gel made of 
cross-linked hyaluronic acid. 

As shown in the Tiffany and Georgiade patents, the 
gel is injected into the prosthesis after implantation. The 
gel is typically provided in a separate bag that is pack- 

10 aged and sold with the flexible outer shell. The bag of 
gel is susceptible to rupture during shipping and stor- 
age, thereby creating a defective product. The prefilled 
product also requires special packaging and sterilization 
techniques to assure product sterility and storage integ- 

is rity. Additionally, some countries do not allow the impor- 
tation of fluid filled implants. It would therefore be desir- 
able to provide a "dry" prosthesis product which can be 
filled with a gel at the surgical site. 

20 SUMMARY OF THE INVENTION 

The present invention is an inflatable prosthesis 
which contains a dehydrated substance that forms a ge l 
when mi xed with an aqueous solution. T he dehydrated 

25 ~su5stance is a biocompatible material such as an hy- 
drophi!ic_j2cJyjT^r which includes but is not limited to 
(^oTySnylamio^ polyvinylprolidone, hydroxypropyl 
methylcelluloseTpolyvinyl alcohol, polyethylene oxides, 
polypropylene oxides^pojyethylene glycol, polylactic, 

30- polyglycoloic acids,(nydroge[polyurethane, chrondotoin 
sulfate, hyaluronic acid and alginate. The prosthesis in- 
cludes a flexible inflatable outer shell that has an inner 
cavity. T he inner cavity may contain the sterile dehydrat- 
ed substance. The prosthesis is provided to the surgical 

35 site while the substance is in the dehydrated state. An 
initial volume of aqueous solution can be added to the 
mn fir cavity of the outer shejj . The dehydrated sub- 
stance combines with the aqueous solution to form a gel 
within the implant. The semi-inflated prosthesis can be 

40 implanted into a breast and inflated to a desired size 
with an additional volume of aqueous solution. The de- 
hydrated substance may be coated along the inner sur- 
face of the prosthesis to form a lubricant which reduces 
crease-fold rupture. As an alternate embodiment, the 

45 dehydrated substance may be supplied in a package 
separate from the outer shell. An aqueous solution can 
be added to the package in situ to form a gel which can 
be subsequently added to the inner cavity of the outer 
shell. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and advantages of the present inven- 
tion will become more readily apparent to those ordinar- 
55 j|y skilled in the art after reviewing the following detailed 
description and accompanying drawings, wherein: 

Figure 1 is a perspective view of a prosthesis of the 
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present invention, 

Figure 2 is a cross-sectional view of the prosthesis; 

Figure 3 is a perspective view showing the prosthe- 
* sis being filled with an aqueous solution; 

Figure 4 is a cross-sectional view showing an alter- 
nate embodiment of a prosthesis which has an inner 
coating of dehydrated substance; 

Figure 5 is a cross-sectional view showing an im- 
planted prosthesis which has a fold; 

Figure 6 is a perspective view showing a package 
which has an implant and a separate package of 
dehydrated substance. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings more particularly by ref- 
erence numbers, Figure 1 shows a prosthesis 1 0 of the 
present invention. The prosthesis 10 may be an implant 
for a mammary gland. Although a mammary implant is 
shown and described, it is to be understood that the 
prosthesis 10 of the present invention may be used as 
a testicular implant, penal implant or a tissue expander. 

As shown in Figure 2, the prosthesis 10 includes an 
outer shell 12 which has an inner cavity 14. Thfijauter 
shell 12 is preferably constructed from a flexible infla t- 
able material such as polydimethyl sjloxane, poly- 
""urethane, polyurethane/polyester copolymer, (or_otRf> 
C sjrniTkr viscoelasticlfiaTer Tftl. The outer shell 12 has a ti ll 
port 16 which can receive the needle of a syringe to al- 
low a fluid to be injected into the inner cavity1 4. Alter- 
natively, the prosthesis may have an integral reservo ir 
(not shown) that fills the inner cavity 14 with fluid, such 
as the device shown and described in U.S. Patent No. 
4,643,733 issued to Becker, which is hereby incorporat- 
ed by reference. 

Located within the inner cavity 14 is a dehydrated 
_substance. 18. _The dehydrated s u bstance 18 preferab ly 
for ms a gel w he n_mixed w ith a fluid such as an aq ueous 
solution. The fluid may be a saline solution. The si_ > 
stanc e 1 8 can be provided as a powder or in a solid for m. 
The ftiihgignra maybe a hydrophilic polvmer su ch as 
linea ^polyacrylamide ^ross-linked pol yacry lamid g) pol- 
yvinylprolidone, hydroxypropyi metnylcellulose, and its 
derivatives, polyvinyl alcohol and its derivatives, poly- 
ethylene oxides and its derivatives, polypropylene ox- 
ides and its derivatives, polyethylene glycol and its com- 
pounds, polylactic and polyglycolic acids and its deriv- 
atives, hydrogel polyurethane, hyaluronic acid, alginate 
and its derivatives, chitosan, chrondotoin sulfate and 
glucosamine. The substa rKft rpn hp arlriftrl tQ the inp er 
cavity 14 either before or after the outer shell 12 is 
sealed. Additionally, air may be evacuated from the shell 
12 after the substance 18 is added to the cavity 14. 



The prosthesis 1 0 is typically implanted into a mam- 
mary gland by initially cutting a small incision into the 
breast and inserting the shell 1 2 through the incision. A 
small amount of aqueous solution may be added to the 
5 prosthesis to partially fill the device before insertion into 
the mammary gland. A partially filled prosthesis may be 
easier to manipulate into the breast than an empty im- 
plant. 

As shown in Figure 3, after the prosthesis 10 is im- 
10 planted into the mammary gland 20, the aqueous solu- 
tion may be added to the inner cavity 14 by a syringe 
22. The addition of the aqueous solution combines with 
the dehydrated substance 18 to form a gel within the 
implant 10. The aqueous solution can be added until the 
15 implant is inflated to a desired volume. When the pros- 
thesis 10 is used as a tissue expander, the aqueous so- 
lution can be subsequently added to further enlarge the 
device 10. 

As shown in Figure 4, the prosthesis 10 may have 
20 a layer 24 of dehydrated substance that coats the inner 
surface of the outer shell 1 2. When mixed with the aque- 
ous solution the layer of dehydrated substance forms a 
gel that functions as a lubricant for the inner shell sur- 
face. 

25 As shown in Figure 5, after implantation the pros- 
thesis 10 may fold to place two inner wall surfaces 26a 
and 26b of the outer shell 1 2 adjacent to each other. Any 
relative movement between the inner wall surfaces 26a 
and 26b may create friction and stress on the outer shell 
30 12. The friction and stress may cause a rupture of the 
outer shell 1 2. The lubricant layer 24 reduces the friction 
created by the movement of the adjacent walls and de- 
creases the likelihood of post implantation rupture of the 
implant. The lubricant layer 24 may be used with a gel 
35 or a non-gel fluid (purely aqueous solution) within the 
inner cavity 14. 

As shown in Figure 6, the dehydrated substance 18 
may be contained within a secondary package 28 sep- 
arate from the outer shell 12. The secondary package 
40 28 and outer shell 1 2 may be further packaged, shipped 
and stored in a sterile zip -lock bag 30. The bag 30 may 
be further packaged in a foil pouch 32. The package and 
shell are sterilized with conventional sterilization tech- 
niques including known autoclave sterilization process- 
es es. 

To implant the prosthesis 10, the bag 30 may be 
removed from the pouch 32. Electron beam irradiation, 
gamma irradiation or autoclave may be used to sterilize 
the package 28 and the shell 12. The package 28 and 

50 shell 12 may then be removed from the bag 30. An aque- 
ous solution may be added to the secondary package 
28 to form a gel with the dehydrated substance 18. The 
secondary package 28 may have a fill port (not shown) 
to receive the needle of a syringe. The gel can then be 

55 transferred from the secondary package 28 to the inner 
cavity 14 of the shell 12. 

Although use of a dehydrated substance 1 8 with an 
outer shell 12 has been shown and described, the sub- 
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stance 18 may be injected directly into body tissue in 
the dehydrated form. The fluids and temperature of the 
body may then form the substance into a gel. When in- 
jected into a mammary gland the dehydrated substance 
will become soft, pliable, bulky and function as breast 
tissue. 

Listed below are preferred compositions and meth- 
ods for creating exemplary gels within the package 28 
or shell 12. 

Alginate 

A calcium alginate can be made by combining so- 
dium alginate with calcium chloride or other calcium 
salts in an appropriate ratio. The composition may con- 
sist of the following components: 

Sodium alginate: 0.25% to 1 5% and preferably, 1 to 
5%, and most preferably, 2% 

Calcium chloride dehydrate (CaCI 2 «2H 2 0) : 0.1% to 
1 .2%, and preferably 0.2% to 0.5%, and most pref- 
erably 0.32%. 

PC (phosphatidylcholine): 0.001% to 0.5%, prefer- 
ably 0.005% to 0. 1 5%, and most preferably 0.01 %. 

Sodium Chloride: 0.2% to 0.5% to make the formu- 
lation isotonic. 

Ethanol: 0.1% to 8%, preferably 0.5% to 5%. 

When mixed with an aqueous solution, the osmolity 
range for the final alginate gel may be 200 mOsm/kg to 
400 mOsm/kg, and preferably 250 mOsm/kg to 350 
mOsm/kg. The viscosity of the alginate gel may be in 
the range of 5,000 cP to 150,000 cP, and preferably 
50,000 cP to 120,000 cP as measured by a Brookfield 
model DV-II+ viscometer at and a shear rate of 
0.42sec" 1 . The pH ol the final alginate gel may be broad- 
ly in the range of 5 to 10, and preferably 6 to 8. The 
alginate may have a guluronic acid content above 30%. 
Also, bacterial alginate which has been modified with a 
mannuronic acid epimerase would fulfill the necessary 
characteristics of an appropriate alginate material. 

Phosphatidylcholine (PC) is a desired component 
of the final gel. It provides several different functions. 
PC is amphiphilic, thus, it is a lubricity agent for the shell. 
PC also competes with the alginate chains for calcium 
cations, transforming a calcium alginate brittle gel into 
a flowing gel This property is consistent with previous 
uses of PC as a gel dispersant and is believed to aid in 
excretion of large quantities of the gel should the shell 
rupture. PC acts as an emulsifier, which has been shown 
to increase both polysaccharide and cephalosporin sta- 
bility. The compatibility of alginate with PC has been es- 
tablished in other systems such as microencapsulated 
liposomes, wound dressings and transdermal controlled 



release systems. 

PC has been used clinically in parenteral prepara- 
tions of doxorubicin, amphotericin, benzodiazepines, 
penicillin, and vitamins as well as an emulsifier for es- 

5 sential fatty acids and oils in total parenteral nutrition. 
It may also be desirable to incorporate antimicrobial 
and antifungal agents into the final gel of the prosthesis. 
Although alginates are very resistant to bacteria when 
compared to other polysaccharides, some microorgan- 

io isms do produce alginases. Bacterial and lungal growth 
studies were performed using the most commonly en- 
countered bacteria and fungi in the operating rooms of 
hospitals. The study concluded that 0.06% ceftazidime 
and 0.008% miconazole produced a three (3) or more 

is log reduction in the population ol all the challenging or- 
ganisms. Miconazole is a broad spectrum antifungal, 
that also has activity against gram-positive bacteria. In 
addition, the mentioned concentration of ceftazidime is 
higher than the minimal inhibitory concentration of all 

20 reported ceftazidime resistant strains; however, should 
simultaneous rupture of 2-800 cc implants occur, the 
amount of ceftazidime and miconazole released would 
be lower than a single prophylactic intravenous or intra- 
muscular dose, and therefore, the amounts of antibiotics 

25 used in the present invention are believed to be safe. 

A polar steroid such as Cortisol has a permeation 
value for silicone rubber of 0.00025 u.g mrrr 1 rv 1 . PC, mi- 
conazole and ceftazidime may be chosen with polar 
groups and molecular weights greater than steroids 

30 (330-450Da.), so that migration through the shell should 
be negligible. 

Sodium Hyaluronate 

35 1.1 to 10% hyaluronic acid with modified balanced 
salts (USP or NF grade): 0.075% KCI, 0.048% 
CaCI 2 , 0.030% MgCI 2 , and NaCI in sterile pyrogen- 
free water to achieve the osmolality range specified 
below. (MgCI 2 also serves as an antioxidant agent.) 

40 

2. 0.03 to 0.13% Ceftazadime and 0.002 to 0.05% 
miconazole. 

3. The viscosity of the hyaluronic acid gel is 5,000 
45 - 150,000 cps at 37*C and the osmolality is 200 to 

400, and preferably 250-350 mOsm/kg. 

PVA 

so 3A. 6% polyvinyl alcohol (PVA) (M.W. equivalent to 
Elvanol 52-22; 40 KD) with 0.07 ml of 25% glutar- 
aldehyde (cross-linking agent), 0.3 ml 85% H 3 P0 4 , 
4 ml 1.85 M NaOH per 100 ml of 6% PVA solution 
and 0.66% NaCI in sterile pyrogen-free water. 

ss or 

3B. 3% PVA (M.W. equivalent to Elvanol 50-42; 75 
KD) with 0.06 ml of 25% glutaraldehyde (cross-link- 
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ing agent), 0.3 ml 85% H 3 P0 4 , 4 ml 1 .85 M NaOH 
per 100 ml of 6% PVA solution and 0.66% NaCI In 
sterile pyrogen-free water, 
or 

3C. 10% PVA (M.W. equivalent to Elvanol 52-22; 40 
KD) and 0.66% NaCI in sterile pyrogen-free water 
buffered to pH 7 with 0.05M NaH 2 P0 4 . 
or 

3D. 2 to 30% PVA synthesized from Ethanol based 
Solvent (MW range 10-50 KD) with similar combi- 
nation of crosslinking agent, buffering and stability 
agents as previously discussed in 3A, 3B or 3C. 

The molecular weight which provides an appropri- 
ate viscosity for PVA is preferably in the range of 1 0,000 
to 40,000 Daltons. 

HPMC 

Hydroxyp ropy Im ethyl cellulose (HPMC) and its de- 
rivatives may be employed as filling materials in the 
present invention. Derivatives of HPMC include hy- 
droxyalkyl cellulose, sodium carboxymethyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl cellulose, meth- 
ylhydroxy propyl cellulose, methyl cellulose and ethylhy- 
droxyethyl cellulose. 

1 to 10% HPMC solid content of low to medium mo- 
lecular weight (MW 10,000 to 40,000 Dalton). The vis- 
cosity can be enhanced with the addition of less than 
1 % p-benzoquinine. Similar antimicrobial and antifungal 
agents as those discussed in the above examples are 
used. 

J£ POLYACRYL AMIDE 

Polyacrylamide, in a linear, branched chain^or 
cross- linked form ca n be used as a filling material in ac- 
cordance with the present invention. As a preliminary 
matter, it has been found that commercially available 
material is not sufficiently pure , and therefore, purifica- 
tion is d esired for the preferred embodi ment. The follow- 
ing provides a process for purifying polyacrylamide 



Raw Materials: 

^ryiannirj^ Electrophoresis Grade or other com- 
mercially available 

, N'-methylenebisacrylamide 

J Triethanol amine (TEA) 

l/ Ammonium Persulfate 

^Ammonium Sulfate 



35 



40 



Deionized Water (Dl water), 12 MU or better 

Ethanol, USP 

5 Polymerization 

The polymerization is carried out in solution. The 
concentration is selected so that the resulting polymer 
solution is stirrable. 

10 Acrylamide (and methylenebisacrylamide, or other 
crosslinking agent, if used) and ammonium sulfate are 
dissolved in Dl wate r in a polymerization vessel. While 
stirring, the solution is charged with nitrogen and the 
vessel continuously purged with nitrogen to eliminate 

is and exclude oxygen from the reaction. Ammonium per- 
sulfate and TEA are dissolved in D l water in separate 
containers and the solutions sparged with nitrogen. The 
reaction is initiated by adding the ammonium persulfate 
solution followed by the TEA solution without admitting 

20 oxygen to the reactor. The reaction may be run adiabat- 
ically or the temperature controlled by a heating or cool- 
ing bath. The polymerization is run essentially to com- 
pletion, which typically requires several hours. 

25 Precipitation 



The polymer is separated from the solution by pre- 
cipitation with alcohol. Any lower alcohol may be used, 
but preferably ethanol is used. The precipitation may be 
carried out in the polymerization reactor, or the polymer 
solution transferred to a suitable vessel. 

While stirring the solution, alcohol is added slowly 
until the polymer becomes insoluble and precipitates 
from solution. This occurs rapidly over a very narrow 
range of alcohol concentration. More alcohol is added 
to bring the slurry volume to about four times the initial 
solution volume and stirring continued for a period of 
time to allow the polymer particles to equilibrate with the 
alcohol water solution and firm up. The solid polymer is 
then collected on a filter. The potymer particles are then 
reslurried in alcohol and stirred for a period ol time. The 
collection and reslurring is repeated. At this point, the 
polymer has previously been dried, but it would be more 
efficient to hold it as a slurry in alcohol. 



45 



50 



55 



Purification 

Most of the salts and unreacted monomer remained 
in the aqueous phase on precipitation of the polymer. 
The residual monomer is reduced to an acceptable level 
by extraction with water-alcohol solution. 

Dry polymer powder or polymer filtered from alco- 
hol-water slurry is placed into a beaker or other suitable 
vessel and slurried in alcohol water solution. The alcohol 
concentration is adjusted so that the polymer particles 
will be swollen, but will not agglomerate. After a period 
of time, the alcohol concentration is increased to firm up 
the particles for separation from the liquid on a filter This 
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process is repeated for four extraction cycles. The pol- 
ymer particles are then slurried in an alcohol-water so- 
lution with the alcohol concentration adjusted so as to 
produce a desirable residual alcohol content in the dried 
polymer. The polymer is collected on a filter and dried. 

Drying 

The mass of wet polymer is spread on glass trays 
and vacuum dried without heat. This typically requires 
two days. For larger volumes, a vacuum tumble dryer 
would be effective. 

While certain exemplary embodiments have been 
described and shown in the accompanying drawings, it 
is to be understood that such embodiments are merely 
illustrative of and not restrictive on the broad invention, 
and that this invention not be limited to the specific con- 
structions and arrangements shown and described, 
since various other modifications may occu r to those or- 
dinarily skilled in the art. 



Claims 

1 . A prosthesis that can be filled with a fluid, compris- 
ing: 

an outer shell that has an inner cavity; and, 
an essentially dehydrated substance within 
said inner cavity, said dehydrated substance 
forms a gel when combined with the fluid. 

2. The prosthesis as recited in claim 1, wherein said 
dehydrated substance is biocompatible. 

3. The prosthesis as recited in claim 2, wherein said 
dehydrated substance is an hydrophilic polymer. 

4. The prosthesis as recited in claim 1, wherein said 
dehydrated substance is coated along an inner sur- 
face of said outer shell. 

5. A prosthetic assembly that can be filled with a fluid, 
comprising: 



8. The assembly as recited in claim 5, wherein said 
outer shell, said secondary package and said outer 
package are sterilized. 

5 9. A method for implanting a prosthesis within a body 
member, comprising the steps of: 

a) placing an outer shell into the body member, 
said outer shell having an inner cavity that con- 

io tains an essentially dehydrated substance; 

and, 

b) introducing a fluid into said inner cavity, 
wherein said fluid and said dehydrated sub- 
stance form a gel within said outer shell. 

is 

1 0. The method as recited in claim 9, further comprising 
a step of introducing additional fluid to said inner 
cavity to expand said outer shell. 

20 11. The method as recited in claim 9, wherein the fluid 
is introduced to said outer shell before said outer 
shell is placed within the body member. 

12. A method for implanting a prosthesis within a body 
25 member, comprising the steps of: 

a) placing an outer shell into the body member, 
said outer shell having an inner cavity that con- 
tains an essentially dehydrated substance 

30 coated along an inner surface of said outer 

shell; and, 

b) introducing a fluid into said inner cavity, 
wherein said fluid and said dehydrated sub- 
stance form a gel within said inner cavity of said 

35 outer shell. 

1 3. The method as recited in claim 12, further compris- 
ing a step of introducing additional fluid to said inne r 
cavity to expand said outer shell 

40 

14. The method as recited in claim 12, wherein the fluid 
is introduced to said outer shell before said outer 
shell is placed within the body member. 

45 1 5. A method for implanting a prosthesis within a body 
member, comprising the steps of: 

a) providing a sterile package which contains 
an outer shell and a secondary package, 
wherein said secondary package contains a 
dehydrated substance and said outer shell has 
an inner cavity, 

b) removing said outer shell from said sterile 
package; 

c) introducing a fluid into said secondary pack- 
age, where in the fluid and said dehydrated sub- 
stance form a gel; 

d) placing said outer shell into the body mem- 



an outer shell that has an inner cavity; 
a secondary package that contains an essen- 
tially dehydrated substance that forms a gel 
when combined with the fluid and, 
an outer package that encloses said outer shell 50 
and said secondary package in a sterile condi- 
tion. 

6. The assembly as recited in claim 5, wherein said 
dehydrated substance is biocompatible. 55 

7. The assembly as recited in claim 6, wherein said 
dehydrated substance is an hydrophilic polymer. 



30 
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ber; and, 

e) transferring said gel from said secondary 
package to said inner cavity ot said outer shell. 

16. The method as recited in claim 1 5, lurther compris- $ 
ing a step of introducing additional gel to said inner 
cavity to expand said outer shell. 

17. The method as recited in claim 15, wherein gel is 
transferred to said outer shell before said outer shell io 
is placed within the body member 

18. A method of creating a prosthesis within a body 
member, comprising the step of: 

a) introducing a dehydrated substance into is 
the body member, wherein said dehydrated sub- 
stance combines with body fluid to form a gel within 
the body member. 

19. The method as recited in claim 18, wherein said de- 20 
hydrated substance is injected into the body mem- 
ber. 
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